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ABSTRACT 


This thesis designs a Computer Based Corporate 
Planning Model for a Woollen Textile Company in Northern 
India. The planning model integrates all the three basis 
activities of the firm viz. Marketing, Production and 
Financial. It contains an array of empirical relationships 
based on past data. These relationships and a set of 
accounting identities predict the effect of changes in 
environment and Oo . -policy on company's performance. This 
serves as a tool for the top management of the company for 
rapidly evaluating alternative policies, thus leading to 
better decisions, -all the major influencing factors have 
been considered in developing, the complete planning model. 

Some sample results and future scenarios have been attached j 

I 

along with computer program. Also this study can be useful 
after minor modification to any Woollen Textile Company 
working under similar set of conditions and market environment. 



CHAPTER I 


INTRODUCTION 


1 « 1 Scope of Corporate Planning Models in Management ; 

For continued corporate survival and growth in a 
competitive and rapidly changing economy s 

- A Company must maintain a keen awareness of its own 
resources and capabilities, and remain alert to changes 
in its own markets as well as those of other firms. 

- Management have timely and accurate information with 
which to assess the potential value of an opportunity. 

- Corporate performance must be maintained at a level 
which provides investment capital for ventures having 
acceptable labels of risk and uncertainty. 

In order to meet these requirements, a company must develop 
and adhere to a corporate plan which provides directions for the 
future . 
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In planning, policies and objectives, programme of 
production and method of production etc. are decided before 
hand. Planning at the top level for a business organisation 
or activity is extremely important and subsequent lower level 
planning and actions will follow. 

1 • 2 Computer Based Planning Models ? 

A large number of firms in the western countries are 
either using, developing, or experimenting with some form of 
corporate planning model. Computer-based planning models 
represent an attempt to describe the complex inter-relationship 
among a corporation* s financial, marketing and production 
activities in terms of a system of mathematical and logical 
relationships which have been programmed into a computer [13]. 
The essence of corporate planning is to help top management 
make decisions in the face of risk and uncertainty. We hardly 
see any business having no risk, no uncertainty, no external 
forces and no competitors. Every company 1 s management would 
like to know the answers to some difficult questions like what 
would be the company* s market share if certain pricing policy 
is followed. Through a corporate planning model, alternative 
scenarios can be generated reflecting a wide variety of diffe- 
rent managerial policies for internal operation and assumptions 
about external environment in which the firm operates. 
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Each firm has its own objectives and it operates on its 
own way in the market. Its actions will get affected by 
certain uncontrollable factors for examples 

i) Political and legal environment 

ii) Economic Environment 

iii) Cultural and Social Environment 

iv) Existing Business Situation and Competitions 

These diverse and uncertain external factors force the 
decision makers to formulate models which may be able to 
predict the future results of present actions. The top 
management has become increasingly aware that the old ways 
of muddling through xare not adequate to meet the present 
as well as future challenge of the business in turbulent 
market conditions. This is the major reason why corporate 
managers have! inclined to computer based planning models 
during recent times. These help them get quick answers to 
important questions which arise due to series of constraints 
and opportunities generated by the environment. These planning 
models can be a powerful tool for the decision maker and 
policy maker of the company to take various decisions, to 
evaluate alternative courses of action, and to achieve an 
improved future of the company. 

According to the survey conducted by Gershefski (1 'on the 
usage and importance of corporate planning models, the models 
can be used 



4 


a) to determine feasible corporate goals 

b) to evaluate alternative policy 

c) for long-term and short-term planning 

d) for financial forecast 

e ) for sales forecasts 

f) for investment analysis 

g) for budgeting 

h) for profit planning and various other aspects of the 
managements decisions. The survey report [2g] says 

thats 

i) 95 percent of corporate models are computer-based and 
they are of simulation type. 

ii) 88 percent of the models are of deterministic in natur*. 

Thus, the models are interactive and systematic represen- 
tation of complex business system of the company and primarily 
used for the puroose of forecasting, budgeting, and controlling 
the financial performance of the company. The major benefits 
which present users of the planning models have derived includes 
[13] 

a) ability to explore more alternatives 

b) better quality decision making 

c) more effective planning 

d) better understanding of the business and 

e) quick responsiveness 
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Therefore corporate planning models generally produce 
a set of objectives designed to address the most significant 
long-range needs of the company, allocates availabl resources 
among the objectives on the basis of relative priorities, and 
provide • guidelines to be followed by the operational planning. 



CHAPTER II 


METHODOLOGIES FOR CORPORATE PLANNING MODELS 


T.H. Naylor has discussed several methodologies for 
corporate planning models and has explored some practical 
difficulties involved in implementing each of the methodology. 
The following methodologies are very common for planning 
process [l4] . 

1. Optimization Approach 

2. Systems Approach 

3. System Dynamic Approach 

4. Econometric imalysis 

2.1 Brief Descriptions of Alternative Methodologies . 

1. Optimization Approach ? 

This approach proceeds with a specific objective function 
subjected to number of constraints, and will be desirable where 
Corporate goal is to minimize cost function or to maximize 
profit function. The above objective is true but might not 
be sufficient for any company. Most companies have multiple 
objective which may not be fixed for long run. For example for 
couple of periods it may think of maximizing productivity, and 
next to maximize sales revenue, next to' maximize market share 
and so on. Therefore, a planning model based on optimization 
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seems to be futile. As an analyst it is very difficult to 
get the decision maker* s preference for the corporate goal. 
Moreover the constraints are situational and their values are 
not fixed. This optimization approach also needs perfect 
knowledge about the nature of cost function, production func- 
tion, revenue function and so and so forth which is hardly 
elicited from a complex system. Bonini Charles (1963) argues 
that one cannot examine the behavior of the firm considering 
optimization approach. It is very restrictive and can give 
only one particular behavior. Therefore, this - approach is 
not suitable for .:our case where we want to see the overall 
behaviour of the company. 

2. Systems Approach (or Target Variable Approach ) % 

It says that the behaviour of the firm can be described 
by a set of equations in which it assumes that decision maker 
has specified a target value for each of the endogenous 
variables and the equations are solved simultaneously for given 
values of the exogenous, lagged endogenous and stochastic 
variables. The problem of balancing the number of equations 
and the number of decision variables is likely to be a serious 
limitation of this approach [l4]. Setting up a specific target 
for particular variables is also questionable, availability 
of this information to the analyst is an impassibility . This 
approach is not flexible. For example, in the model one has 
included all the variables which are of considerable important tc 
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the decision maker. Suppose, after some time, one wants to 
insert or delete few decision variables ;which is quite 
natural in the business system. This leads to serious problem 
of balance. 

3 • System Dynamics Approach [ 5 ] : 

This is method of analysing problems in which time 
is an important factor. The main aim is to find policies 
which will control the firm effectively in the face of the 
stocks which will fall upon it from the outside world. Gene- 
rally system dynamics approach is good for study of the 
dynamic behavior of the firm which suggest changes to structure, 
policies or both, for improvement in the behavior. To set up 
a dynamic model for simulating company behaviour one must 
adequately describe the real system which it represents. 

Getting the data will often be difficult. If the company 
under study produces seasonal items where day to day behaviour 
of the variables are not our concern, we will be taking atleast 
one year as a period to define the complete cycle of the 
company! s performance. So defining rates, and levels, essen- 
tial requirement for system dynamics modelling, will also be 
a problem. • 

4. Econometric Approach and Simulation ; 

Modeling by econometric approach improves one 's knowledge 
of the market for a particular product or an entire industry 
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since econometric models provide us with explanatory power. 

On the other hand the models based on this approach enable 
us to evaluate the effects of alternative marketing policies 
'on sales volume, sales revenue, and market share. We can 
also evaluate the effects on our market of alternative assump- 
tions about the national economy as well as alternative 
policies which may be employed by our competition. Econometric 
models also turns out to be a simulation models on which we 
conduct what if ' simulation experiments. With simulation 
one can then show the corporate decision maker the consequences 
of the proposed managerial strategy. 

There are a number of advantages to the econometric 
and simulation approach relative to the optimization approach 
and the systems approach [l4] . 

i) It is not necessary to assume the availability of 
information about management's preferences which is hard to obtain. 

ii) This approach provides the decision maker with the type of 
information that he. or she is most likely to require in order to 
make decision. 

iii) With this approach one is not restricted to any particu- 
lar type of model structure that may be utilized. 

iv) One does not have to assume linearity, concavity, convexity, 
or any of the other highly restrictive assumptions inherent in 
the optimization approach and to some extent also with the 
target variable approach. 
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In this approach the development of the model involves 
the following basic activities; 

a) Model specification in which we write dependent variables 
as a function of independent variables for example 

Y = a + bX^ + cXg + dX-j ... 

Here the value of Y depends upon the value of 3^, X 2> X^,... 
with parameter a, b, c, d, ... . 

b) Parameter estimation; The coefficient of independent 
variables a, b, c, d, . . . are to be estimated after collecting 
the necessary historical data. 

c) Validations The ultimate test of the validity of an 
econometric model is how well it forecasts the actual behavior 
of the system it was designed to emulate. 

d) Policy Simulations Once wo have specified, estimated and 
validated an econometric model then we simply change the 
policy variables and external variables and solve for the 
output variables. 



CHAPTER III 


THE COMPANY UNDER STUDY 


In the previous two chapters we have discussed the 
prime importance of corporate planning and modelling and 
various methodologies for the design of the planning process. 
The company which is selected for study is a Woollen Textile 
Company in Northern India, namely British India Corporation 
(BIC). 

3.1 Background ; 

3.1.1 Establishment ; 

The company was formed in 1920 for manufacture of 
Woollen Textile Products and have been serving the Indian 
markets as well as few Middle-East countries. 

3.1.2 Products -> 

The company “s products are woollen based which includes 

- Woollen and worsted suitings 

- Rugs, Blankets, Lohis, Shawls etc. 

- Knitting yarn 

- Hosiery goods (sweaters, scarves, socks etc.) 

In each of the above product group the company manufac- 
tures a large number of varieties, shades, colours and 
designs depending upon the market requirements. 
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3.1*3 Factories and its Subsidiaries ? 

The company have teen operating two Woollen Mills 
Branches s 

— Cawnpore Woollen Mills Branch (CWM) under trade 
name of Lal-Imli , and 

- New Egerton Woollen Mills Branch (NEWM) under 
trade name of Dhariwal . 

The CWM Branch is located in the heart of Kanpur 
city and NEWM is in Dhariwal, Punjab. The working condi- 
tions of both the Mills are almost of similar nature. 

The company has investment in the following subsidiary 
companies and grocip companies. The three subsidiary companies 
are: 

a) Elgin Mills Co. Ltd. 

b) Brushware Limited and 

c) Shree Madhav Mills Ltd. 

The group companies ares 

i) Cawnpore Textile Limited 

ii) Cawnpore Sugar Works Limited 

iii) Champarun Sugar Company Limited and 

iv) The Saran Engineering Co. Limited. 

3.1.4 Ownership and Its Change s 

The company had been operating right from the beginning 
as a private company and since 1979 it is working under loss. 
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Due to serious financial difficulties faced by the corporation 
during the year 1979-80, the corporation was not able to 
comply fully with the provisions of the Companies Rules, 1975. 

The Corporation became a government company with effect 
from 11th June 1981 consequent upon the promulgation of the 
British India Corporation (Acquisition of Shares) Ordinance 
1981, which has since been changed into an act of the parlia- 
ment termed as British India Corporation Ltd. (Acquisition of 
Shares) Act, 1981 . As a result, all the shares including 
preference shares and the equity shares of Rs. 100/- and 
Rs. 5 /- respectively were acquired by the Government of India, 
except those shares which stand registered and owned by the 
nationalised banks, Life Insurance Corporation of India and 
Unit Trust of India. 

3.1.5 Technology g 

There are 20 manufacturing sections in the production 
department. Raw materials are processed through these depart- 
ments to get the finished products, a generalized flow diagram 
of the manufacturing process is being attached here. 

3.1.6 Machinery and Modernisation s 

As the company has been working since last few decades, 
its machineries and equipments are considerably old and unable 
to produce quality goods. Damaged final products are one of 
the causes for the loss of sales. The ’management of the 
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company has made proposals for financial assistance from 
Government of India for phase-wise modernisation of both 
the Branches. 

Modernisation of worsted plant in the CWM Branch 
has been completed during 1981-82 except for the installation 
of spinning frames. The modernisation of NEWM Branch will 
be carried out in second phase. Management believes that 
modernisation of the plants and equipments will yield a quality 
product and, as a result, company will be able to re-establish 
its market. 


Licenced/ installed capacity (as on 1981-82 ) 



CWM Branch 

NEWM Branch 

Woollen Spindles 

9336 

8640 

Worsted Spindles 

9672 

7620 

Power Loom 

260 

240 

Hand Loom 

25 

68 


3.1.7 Employees s 

Total number of employees in CWM Branch are at present 
4405 and that of in NEWM Branch are 3664. Of them, about 
25 percent employees are in Weaving Section, more than 12 per- 
cent are in Drawing and Spinning Section and 9—10 percent are 
each in Carding and Spinning and Finishing Section. The Head 
Office contains 62 employees. Of the total employees of the 
company senior staffs are about 10 percent. 
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3.1.8 Method of Marketing and Distribution Channel s 

At present, almost half the company s production is sold 
in civilian market which covers various Bazars, Retail Shops 
and Cooperative Society, 30 percent products are manufactured 
on contract basis. 10 percent go to DCS and D (Directorate 
General of Supply and Disposal). Company sells the goods 
mostly through Sales Representatives (SR's) and Selling 
Agents. There are about 50 Sales Representatives in total 
of them 50 percent are responsible for selling the products 
of CWM Branch and rest 50 percent are for NEWM Branch in 
various regions of the country. Selling Representatives are 
selected each year based on the last year s performance. 

Company is providing 3 - 3j*r percent commissions to them if 
they meet the target of the company set in the beginning of 
the financial, year. If some of the SRs perform badly, 
company selects new SRs for those regions/terri-tories . SRs 
and merchants have to follow terms and conditions of the 
company. Merchants are getting the following trade discount 
on the Ex-mill prices. 

On Woollen fabrics discount is 18 percent 

On Man-mode fabrics discount is 10 percent 

On Knitting yarn discount is 12.5 percent 

Contract orders are received through proper tenders 
and all other orders are placed by merchants directly or 
through SRs, subject to confirmation and acceptance by the 
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company. Orders are accepted in advance, usually a few 
months before the start of winter. An overview of distri- 
bution channel is given below i 


.Show Rooms; ----- - — 


CWM Branch - 1 NEWM Branch | 


- JL 3 j j j 

I Sales Representatives j 1 j i Sales Representatives 


! [j 

| ; Selling j 

j | Agents 

! { \ 

| Merchants L-- ’ 1 > Merchants j 

| (Wholesale) j ’ (Wholesales) j 


(Retail Shopsj ---jEnd Usersk --- * Retail Shops,' 

3 . 2 Performance i 

On an average the company"’ s financial performance 
over last twenty years was not very satisfactory. The 
company is not growing rapidly compared to other companies 
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in this sector. If turnover grows the profit does not 
grow in phase with the turnover. The company has continued 
to he working under loss since 1978-79 and in the early 
and mid-seventies the profit generated by the company was 
marginal and this enforced the company to bring down at 
this stage when the company was unable to generate surplus to 
continue the business. After take over by the Government, 
much financial aid has been given. The performance shows a 
marginal turnaround in the sense that company'’s losses came 
down in 1981-82. 

A brief review of the turnover and profit is being 
given here . 


(in Rs. Lakhs) 


Years 

1970 

1971 

1972 

1973 

1974 

1975 

*■ » 0-JU.XUIk 

1976-77 

1977-78 

Turnover 

1134 

1090 

1317 

1231 

1644 

1932 

2207 

1969 

Net Profit 

90 

102 

27 

42 

6 

55 

87 

36 


Years 

1978-79 

1979-80 

1980-81 

1981-82 

Turnover 

1853 

1497 

1539 

1887 

Net Profit 

-241 

-523 

-874 

-747 


The major causes of the poor performance of the 
company seem to be 

- high cost of production 

- insufficient working capital 
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- lag between production plan and marketing 

- interest burden 

- competitors 

- outdated machinery 

Many other causes were responsible for poor perfor- 
mance in specific years. 

3 . 3 Why the Company Needs Corporate Planning Model .’ 

The top management of the company who generally 
involves in planning process are unable to see the perfor- 
mance of the company in the future. Their planning horizon 
is of one year only. There are many sweeping changes that 
affect the performance of the company under present business 
system, and management is either unable to anticipate these 
changes or at least not able to react to these changes in a 
timely and effective manner. If management of the company 
knows - what its competitors are going to do, - what policies 
will be enacted by the Government, - what the pricing and 
supply policies will be, then management need not resort 
to use of any planning model to plan its course of action. 

But rarely is management armed with even partial information 
about such important events. Moreover the company is unable 
to forecast its demand in the future. Not only that but also 
management is 'unable to see the impact of pricing policy 
over the demand and financial performance in the long-run. 
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Management: is forced to muddle through as they donot have 
technique to formulate a model and conduct some experiments 
on it before going into operation of a policy. 

In our opinion, the company 7 s poor performance is 
attributed to a few external factors and a few internal 
policies. The company takes the decision and implements 
it and gets loss if decision is found unsuitable to the 
market condition. The only way to take better decision 
through alternative evaluation of the performance measure 
of the company, is to have an integrated and dynamic long- 
range plan nin g model as a basic tool which responds to 
changes in the various factors. Thus computerised corporate 
planning model is essential under present condition. 



CHAPTER IV 


DESIGN OF CORPORATE PLANNING MODEL FOR BIC 


4 . 1 The Methodology Chosen and why ; 

In Chapter II, few methodologies have been discussed 
with advantages and limitations. The approach which is very- 
convincing and has got explanatory power is the Econometric 
Approach. The method is self-explanatory hecause it say 
how strongly or poorly one independent variable is related to 
the dependent variable and make understanding the model very 
simple. If the management wants to conduct computer simula- 
tion experiments to evaluate the effects on for example, 
turnover or market share of alternative pricing, advertising, 
and competitive strategies, then econometric methodology is 
the appropriate analytical tool. It can be used to link 
company * s market forecast to national economic indicators. 
Management can enhance its ability to see the behavior of 
variables and their effects on the performance of the model. 

4.2 The Basic Thrust of the Model : 

The emphasis has been given to study the woolen market 
and its future potentials in the country. Three major product 
groups of the woolen products have been considered in this 
study, viz. woollen and worsted suitings, rugs, blankets. 
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shawls etc. and knitting yarn. To study the total woollen 
market all the six major woollen textile companies have been 
taken into consideration. They are. 

1. Shree Digvijaya Woollen Mills Ltd. 

2. Shree Dinesh Mills Ltd. 

3. Modella Woollen Ltd. 

4. Raymond Woollen Mills Ltd. 

5. Oriental Carpet Manufacturing India Ltd. 

6. British India Corporation Ltd. 

After study the total market, the company’s market of 
woollen textile has been studied in detail. The reason behind 
the study of the woollen market is that because market determines 
the production quantity to be sold in the near future and based 
on the market demand, planning for production and need of finance 
can be worked out. 

Then we have worked out production and financial planning 
in the integration with the market planning. 
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This is a dynamic system in which outcome of the planning 
effort essentially contributes to changes in the situational 
factors or management's risk-taking willingness. For the s^ke 
of company's better planning decision the model’s design para- 
meters must go under timely updating and improvement using 
up-to-date informations. 

4,3 Marketing Sub-Model for Planning s 

These models provide us the forecast for the Woollen 
market demand and market shares of the company. This is 
obviously required for long term investment and production 
planning. Moreover, after careful analysis of the company's 
past and present financial conditions, we find a large chunk 
of money is blocked in the excess inventory and for that interest 
charge is quite considerable. If the company is able to fore- 
cast the demand for the product-group roughly, if not precisely, 
then excessive inventory can be brought down to some desirable 
level and in doing so interest charges can be reduced to a great 
extent. Here our major efforts go to the marketing models, 
sales/demand forecastings in particular, which are of utmost 
important for the company. Firstly we will study the total 
woollen market in India considering major woollen textile mills 
then we will switch over to the company" 1 s market for her product- 
groups and her market shares for each product-group. The factors 
which are affecting the market demand as well as company* s 
demand have been considered in details and will be discussed in 



Chapter ■ . . Therefore we are developing econometric models 
which relate the various factors or variables namely exogenous, 
endogenous and policy variables. 

A model diagram for market planning is being attached 

here. 

4 . 4 Production Sub-Model ; 

Production planning models are much more complex than 
marketing and financial planning models, as production planning 
is often done at operational levels. Here our interest is only 
to see few major parts of the production systems. Product-wise 
sales forecast is generated by the marketing planning model for 
the company. We will see how much will it cost to produce that 
amount to satisfy the market demand. Variable costs, other 
manufacturing costs, fixed costs and costs of production are 
of prime importance at corporate level planning. In addition, 
opening and closing inventories at desired level, total inven- 
tories and cost-of-goods sold are also important for our study. 
So our production planning models will generate the cost-of- 
goods sold for each product-group. Other aspects of production 
planning are entirely dependent on the operational planning, 
for example, weekly or monthly scheduling of particular product 
line depending upon various production constraints and effective 
resource utilization. 

A model diagram for production planning is being attached 


here . 
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4.5 Financial Sub-Model ? 

The financial planning models are dynamically chained 
■with the production and marketing planning models. The purpose 
of the these models would be to provide quantitative estimates 
of various accounting and financial relationships/measures 
based on specific decisions by the management. The models 
produce financial statements viz. income statement , balance 
sheet and financial indicators etc. In these models projec- 
tions of selling quantity of each product-group and cost-of- 
goods-sold are coming as input data from the marketing models 
and production models respectively. Models have capability 
to simulate the effects of alternative financial policies and 
assumptions about the company's external environment on the 
financial performance of the company. Here we are dealing 
with exogenous, endogenous and policy variables. The interest 
of the company, who wants to survive in the present market, 
goes to few endogenous variables - gross profit, market share, 
sales growth, and total equity. 

A model diagram of financial planning is being attached 
here. In the next Chapter we will discuss the variables of our 
considerations . 
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CHAPTER V 


DATA COLLECTION AND ANALYSIS 

The collection of useful informations from the company is 
a key task for the study of the real-life situation. Exploration 
of rare but relevant data is indeed a difficult task, if not 
impossible. The degree of accuracy of analysis depends on 
the availability of relevant informations for the analysis. One . 
of the major problems in developing an econometric model is the 
difficulty in obtaining the required data. The way in which 
data have been collected and informations explored for this 
analysis cannot be expressed in words. Considerable amount of 
effort and time have been given to gather the data from the 
company. The collected informations consist of published data 
as well as unpublished data. The verbal informations have also 
been collected from time-to-time through special discussions 
with the managers and officers in respective areas. Informations 
of National economic indicators have been obtained from the Govt, 
publications . 

Data Sources : 

1. Annual Reports of the Company (from 1970 - 1981-82) 

2. Stock Exchange Official Directory 
. Index Number of Wholesale prices, centre for 

Monitoring Indian Economy 


3 
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4. Reserve Bank of India Bulletin. 

5. Wholesale price list of the Company. 

6. Unpublished information. 

7. Direct discussions. 

5 • 2 Estimation of Model Relationships ? 

Conceptual models of each category were developed 
and the data were used to estimate parameters of the models 
under the constraints of statistics. A large number of 
models have been tested on computer in quest of better pre- 
dictable factors relevant to the models. A brief description 
of what different variables were tried and how the best 
relationships were chosen, is given below. 

The parameters have been estimated using least-square 
step wise Multiple Linear Regression technique (SPSS package 
is used which is installed in DEC 10g0 system). The form of 
relationships tested were additive linear and in most of the 
cases and multiplicative and log linear in few cases. 

In the marketing models 

a) GNP at current prices, GNP at constant prices, per 

capital income, and wholesale price index ratio and its 
meaningful combinations have been taken as independent vari- 
ables for total market sales of woollen. The best relation- 
ships of maximum R^ value has been "selected under constant 
supervision of F-values, T-values and sign of coefficients of 
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variables. So that rationality and statistical significant 
measures can be maintained throughout. 

b) Similarly for the total market suitings the following 
variables and their meaningful combinations have been tested 

p 

to choose the best relationships of highest R under statistical 
and intuitive constraints. The independent variables are - 
GNP, per capita income, wholesale price index of Woollen, 
and that of synthetic yarn and their ratios with general whole 
sale price index. 

c) Similar exercise have been carried out for establishing 
the best relationships of independent variables with dependent 
variables for the total market sales of knitting yarn, company' s 
knitting yarn, company "s rugs, blanket and shawls etc. and so 
and so forth. 

d) But in few cases, for example, 

i) Market total sales of rugs, blankets and shawls etc. 

ii) Total market sales of Hosiery, 

iii) Company's sales of suitings and 

iv) Company's sales of hosiery ; 

We are unable to develop good relationships only due 
to unavailability of relevant data about external environment. 
More than hundred relationships have been tested in total and 
the best relationships have been chosen for final considera- 


tion. 
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e) In the financial model too we successfully tried 
to make the model for interest payment considering long- 
term interest, interest on inventory under different 
interest rate structure in the last 12 years. 

f) We have made the econometric models for all the 
National Economic Indicators for our use, considering time 
as independent variable. The projected values from those 
models have been used in later part of the model wherever 
required. 

g") For rest part of the model, which includes production 

planning and financial planning identities and accounting 

equations all are recursively related have been written. 

/ 



CHAPTER VI 


THE OVERALL MODEL SPECIFICATION 


6.1 Descriptions of Variables : 

The corporate model consists of a set of endogenous 
variables, we can call them either output variables, response 
variables or dependent variables, and a set of exogenous 
variable and policy variables viz. input variables. We 
are also dealing with lagged endogenous variables to make 
the model dynamic and more realistic and to have some sort 
of control. Exogenous variables are out of control for the 
management of the company e.g. competitor's strategies, 
Government policies, national economic indicators and any 
disasters etc. Policy variables are under the control of 
the company. Endogenous variables indicates something by 
which management judges the performance of the company and 
these variables are controlled by exogenous variables and 
policy variables. There are few variables over which company 
has partial control, for example, market share. 

Therefore in the corporate model the endogenous 
variables will be the function of exogenous variables, manage- 
ment policy variables, lagged endogenous variables plus 
random variables. 
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Now we present the variables under different cate- 


gories which we have incorporated into the models. The 
models have been programmed on Computer (DEC System 1090 
available at IIT Kanpur) in FORTRAN language. The variables 
have been coded according to the FORTRAN language and are 
being given below with descriptions and their units under 
parantheses. 


Endogenous variables like Total Woollen Market, 
market sales of various product are being considered as 
exogenous variables to the company* s corporate modelling 
systems. 

EXOGENOUS VARIABLES; 

Variable's Code Descriptions (Units) 

CPI Consumer Price Index (i960 = 100) 

GNPC GNP at Current Prices 
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Variable 1 s 

OTHINC 

IR 

PCI 

TMS 

TMSU 

TMY 

VCY 

VCRB 

VC3U 

WPIG 

WPI¥ 

WPIS 

TIME 

ENDOGENOUS 

Variable’ s 

CS 

CRB 

CY 

CSU 

CPROD 


Code 


Descriptions (Units) 

Other Incomes (Rs. Lakhs) 

Bank Interest Rate 

Per Capita Income (Rs. at constant price 

1970-71) 

Total Woollen Market Sales (Rs. Crores) 

Total Market Suitings (Kintrg,) 

Total Market Yarn (Tonnes) 

Variable Costs for Yarn (Rs./Kg.) 

Variable Costs for Rugs and Blankets 
(Rs./pc) 

Variable Costs for Suitings (Rs./rot.) 

Wholesale Price Index (General Commidities 
at 1970 = 100) 

Wholesale Price Index (Woollen Textile 
and Yarn at 1970 = 100 ) 

Wholesale Price Index (Synthetic Yarn at 
1970 =100) 

Time (1970 = l) 


VARIABLES 

Code Descriptions (Units) 

Company's net sales (Rs. Crores) 
Company's Rugs and Blankets (,000 pcs) 
Company's Yarn (Tonnes) 

Comp any ' s Suit ing s ( KMT s ) 

Cost of Production (Rs. Lakhs) 

Cost of Goods Sold (Rs. Lakhs) 


CGS 
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Variable's Code 

Descriptions (Units) 

CINV 

Closing Inventory of Finished Goods 
(Rs. Lakhs) 

OINV 

Opening Inventory of Finished Goods 
(Rs. Lakhs) 

VCOST 

Variable Costs of Production (Rs. Lakhs) 

MCOST 

Other Manufacturing Costs (Rs. Lakhs) 

FCOST 

Other Fixed Costs of Production (Rs. Lakhs) 

WAGES 

Wages and Salaries (Rs. Lakhs) 

SALREV 

Sales Revenue from the Goods Sold (Rs. Lakhs) 

TSREV 

Total Sales Revenue Including Other Incomes 
(Rs. Lakhs) 

GPROFT 

Gross Profit (Rs. Lakhs) 

OPROFT 

Operating Profit (Rs. Lakhs) 

NPROFT 

Net Profit (Rs. Lakhs) 

GASSET 

Gross Assets (Rs. Lakhs) 

CASSET 

Current Assets (Rs. Lakhs) 

NAS SET 

Net Assets (Rs. Lakhs) 

OASSET 

Other Assets (Rs. Lakhs) 

TASSET 

Total Assets (Rs. Lakhs) 

CLIA 

Current Liabilities (Rs. Lakhs) 

TLIA 

Total Liabilities (Rs. Lakhs) 

TAX 

Tax Provision (Rs. Lakhs) 

INTST 

Interest Charges (Rs. Lakhs) 

DEP 

Cumulative Depreciation (Rs. Lakhs) 

DEPY 

Depreciation for the Year (Rs. Lakhs) 

DIVIDT 

Dividends Payment (Rs. Lakhs) 

RE 

Retained Earning (Rs. Lakhs) 



Variable's Code 


Descriptions (Units) 
Owner's Equity (Rs. Lakhs) 


OE 

CRAT 

GPRAT 

OPRAT 

ROA 

LTLOAN 

TINV 

ATINV 

NMI 

MSHSU 

POLICY VARIABLES 

Variable's Code 

PY 

PRB 

PSU 

ADVT 

SEXP 

IN VST 

NIF 

ALOAN 

REPAY 

DEVRAT 

NMC 


Current Ratio 
Gross Profit Ratio 
Operating Profit Ratio 
Return on Assets 

Long-Term Loan (Rs. Lakhs) 

Total Inventories (Rs. Lakhs) 

Average Inventory Level (Rs. Lakhs) 

Number of Months for Work-in-process 
Inventory/year 

Market Share of Suitings 


Descriptions (Units) 

Price of Yarn (Rs./Kg.) 

Price of Rugs and Blankets (Rs./pc) 

Price of Suitings (Rs. /mtr.) 

Advertising Expenditure (Rs. Lakhs) 

Selling Expenses (Rs. Lakhs) 

Investment in Securities (Rs. Lakhs) 

New Investment in Fixed Assets (Rs. Lakhs) 
Additional Loan (Rs. Lakhs) 

Repayment of Loan (Rs. Lakhs) 

Divident Rate 

No. of Months of Closing Inventory of 
Finished Goods/year 

Average No. of Months of Raw Materials and 
Spare Parts Inventory/Year 


NMR 
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Models for the National Economic Indicators 

WPIG t = 77.7 + 15 .136* TIME , R 2 = 0.93^ 

(1.268) 

WPIW t = 96.6 + 13 . 38* TIME , R 2 = 0.9164 

(1.278) 

WPIS t = 84.27 + 11.05 4TIME , R 2 = 0.9440 

(0.85) 

GNPC t = 31239.77 + 2499.5*TIME + 327- 68*TIME 2 , R 2 = 0.986 

(1180.5) (88.4) 

PCI t = 596.0 + 10 . 2*TIME , R 2 = 0.737 

(1.92) 

CPI = 162.4 + 22.0*TIME , R 2 = 0.924 

(2.0) 

MARKETING SUB-MODEL 

TMS t = -26.2 + l6.237*GNPC t , R 2 = 0.9866 

(0.00006) 

TMSU, = -11115.8 + 38 . 17*PCI . + 20.91*V/PIS. , R 2 = 0.962 

(6.17) (5.9) 

TMY, = 1161.28 - 9.69*PY, + 5.8l4*WPIS, , R 2 = 0.69 

(2.53) (2.3) 

CY. = -191.87 - 1.03*PY, + 485 . 17* WPIS . /WPIG , , R 2 = 0.7613 

(0.407) (276.7) 

CRB t = 477.53 - 6.245*PR t + 5.834* SEXP^ t _ x ^ + 22.836*ADVT^ t _^ 

(1.947) (2.34) (6.97) 

R 2 = 0.665 


CSU t = MSHSU t *TMS'J t 


* Figures in brackets are the standard errors 



PRODUCTION SUB-MODEL 


VCOST t = (CY t *VCY + CRB t * VCRB + CSU t * VCSU) * WPIW t /WPI¥ t=1 
MCOST t = FCOST t + WAGES t=1 * CPI t /CPI t==1 

CPROD t = VCOST t + MCOST t 

CINV t = NMC t * CPROD t /l2 

CGS t = CPROD t + SEXP t + OINV^ - CINV t 

OINV. - = CINV, 

t+l t 

TINV t = (NMC t * CPROD t + NMW t * (VCOST t + | MCOST t ) + 

+ NMR.* VCOST t )42 
ATINVj. = TINV t /2 

FINANCIAL SUB-MODEL 
Income Statement Model 


SALREY t 


CY^j * PY t + CRB t * PRB t + CSU^ * PSU t 

TSREV, 

x 

= 

SALREV t 

+ OTHINC, 

X 

GPROFT t 

= 

TSREV t ■ 

" CGS t 

INTST, 

X 

= 

6.237 + 

0 . 0149 -* LTLOAN * IR t + 0 . 0103 * ATINV^ * IR, 




R 2 = 0.985 

OPROFT t 

r= 

GPROFT t 

- INTST, - DEFY, 

X X 

TAX t 

= 

TAXRAT t 

* OPROFT t 

NPROFT t 

= 

OPROFT t 

- TAX t 

DIVIDT t 

=r 

NPROFT t 

* DIVRAT t 

RE. 

x 

2S 

NPROFT t 

- DIVTDT, 
t 

OE, 

t 

= 

OE, .. + 
x-1 

RE. 

X 



BALANCE 

SHEET MODELS 


GASSET. 

t 

8 

GASSET^ + NIF t + 

ALOi\N t 

DETY t 

8 

DEPRAT * GASSET, 
t 


DEP t 

8 

DEP t __ 1 + DEPY t 


NASSET 

o 

rr 

GASSET, - DEP, 
t t 


INVST, 

t 

« 

INVST t _ 1 


CASSET. 

t 

8 

TINV t + OASSET t 


TASSETj. 

8 

NASSET t + GAS SET t + 

INYST t 

LTLOAN. 

t: 

8 

LTLOAN t _ 1 + AID AN. 

- REPAY t 

CLIA t 

8 

TASSET t - LTLOAN t - 

OE t 

TLIA t 

8 

CLIA t + LTLOAN t 


FINANCIAL RATIO MODELS 


CRiiT t 

8 

CASSET t /CLIA t 


GPRAT. 

X 

= 

GPROFT t /SALKEV t 


OPRAT t 

= 

OPROFT t /SALREV t 


R0A t 

RTINV t 

rr 

NPROFT , /T AS SET, 
TINY t /TSREV t 


RINV. 

t 

8 

| *(OINV t + CINV t )/TSREV t 



6,3 Assumptions ; 


- Prices of major product-group are average prices 
ignoring the different prices against different 
design and variety in each group. 

- The company's sales of hosiery is omitted from our 
model because of unavoidable difficulty and also it 
has only minor contribution to the company's 
performance. 

- For the Company's sales of suitings we are considerin 
market share as a policy variable. Reason is (i) we 
could not develop powerful relationships due to 
nonavailability of relevant information, (ii) Compaq 
v/ants to cover a stable market in suitings which is 
company 1 s main product . 

- Production planning is broadly carried out irrespective 
of production constraints. 

- Financial statements are made in the absence of few 
micro-policies for example, investment, etc. 

- Any estimates of nonquantifiable factors have not been 
considered in this model. 

- The factors which were responsible to some extent for 
the fluctuation in performance of the company have not 
been considered because those factors of unpredictable 
nature and they are nonquantifiable , for example _ 
consumer resistance, fire, drought etc. 



Start 


Inptgfc ± 

National Economic Indicators 
■ and Policy Variables 


Generates Product-Wise Demand 


Input 


Input 
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6.4 Validation s 

Validation is one of the difficult part of the model 
building. Validation of model is possible only when history 
of data is available. One can validate the complete model 
if few more data is made available. Here we will try to 
validate at least econometric model for marketing. The 
validation of econometric model includes three basic steps. [12_ 

1. Rationalism s According to this the model relationships 
must be sound, logically and intuitively appealing, and should 
be based on sensical assumptions. 

2. Empiricism s Where we examine test statistics R , T- statist? 
F-statistics, and Durbin-Watson statistics. 

3* Prediction s is probably most powerful test of the validity 
of a computer simulation model, that is, if model is consistent 
able to forecast the behavior of endogenous variables with a 
high degree of accuracy then our confidence in validity of the 

model increases [13]. 

According to Friedman, the validity of a model depends n 
on the validity of the assumptions on which the model rests bu+ 
on the ability of the model to predict the behavior of the 
dependent variables that are treated by the model [12]. 

Since no actual future data can be available for which 
model is made to forecast for future, so in first step we can 
do Ex-post validation i.e. how accurately the model has pre- 
dicted the past. In some sense, once we have validated the 
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model on an ex-post basic it becomes an act of faith that 
model can exhibit the similar behavior in the future but there 
is no assurance for that. Our econometric or behavioural 
equations are based on the sound economic theory and rela- 
tions are consistent. All the statistics viz. F, T, DW and R‘ 
are reliable. Ex-post validation i.e. predicted values have 
been shown on graph in broken line, and tables are in 
Appendix. Further we can use Goodness of fit test for 
validating the forecasting performance of econometric model. 
There are many tests for the Goodness of fit, like 

1. Kolmogorov-Smirnov Test 

2. Chi-Square Test 

3. Spectral Analysis 

4. Mean Percent Absolute Error 

5. Theil's Inequality Coefficient 

Here, weaare using the last two test for validating 
the model. 

Mean Percent Absolute Error = 

where 14 denotes the predicted value generated by the model and 
denotes the corresponding actual value of the variable 
This indicates the reliability of the prediction. 

Theil's inequality coefficient U which measures the 
degree to which an econometric model provides retrospective 
predictions P ± of observed historical data A ± . 
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If U = 0, we have perfect predictions. If U = 1, we have 
very bad prediction. In our case U values for all the 
behavioral equations are very close to zero, this means 
the predictability of the model is statistically good. 


Apart from this we have calculated Mean Absolute 
Deviation (MAD) just to see the variability of the predicted 
values. 


Table is being given below which includes the above 


tests. 


GOODNESS OF FIT TESTS 



MAD 

Percent 

Abs .Error 

Theil ‘ s 
Test 

Total Market Sales of 
Woollen (Rs. Crores) 

3.4 

0.045 

0.0246 

Total Market Suitings 
\(K meters) 

275.9 

0.034 

0.0195 

Total Market Knitting Yarn 
(Tonnes) 

153.1 

0.127 

0.0692 

Company's Knitting Yarn 
(Tonnes) 

28.3 

0.240 

0.0936 

Company s Rugs and 

Blankets etc. (,000 pcs) 

73. A 

0.114 

0.0717 




CHAPTER VII 


GUIDELINES FOR USE OF THE MODEL 

7,1 What This Model Can Pn g 

The model can be used after providing some basic data 
as input to the model. Model takes variables (or actions) 
over which management has direct control, for example price, 
selling expenses, inventory etc, as a policy variables and 
project those over which management has either indirect 
control or no control, for example sales, market share etc. 

It predicts the total market sales of Woollen products 
In Rs. crores and Sales in quantity by product category. It 
also predicts the Company's sales in Rs, Lakhs and price in 
Rs./Unit, and sales in quantity by product category. From 
these, it proceeds to compute total cost of production if the 
predicted sale, are to be manufactured, and inventory levels 
according to inventory policy. 

Then it systematically projects all the basic financial 
aspect under the proposed circumstances. It generates the 
Income statement, balance sheet and financial ratios for the 
action management wish to take. Then after feeding more than 
one set of actions one can very well compare the result, and 
financial impacts of the decisions. 
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Model can be used for long-run planning and short- 
run (but not less than a year) planning as well. As soon 
as new information is made available user can change the 
values of the basic parameters and can get the congruent 
results for future. 

7.2 Data Input to the Model ; 

The following data should be furnished by the user to 
start with the model. 


M 


PRY : 
PRB : 
PSU : 
VCY 

VCRB : 
VCSU : 
ADVT s 
SEXP : 
GASSET J 
0 AS SET : 
WAGES : 
FCOST : 
OINV : 
OE s 


Time horizon in no. of years for which the 
response is to be generated 

Current average price of Knitting Yarn (Rs./Kg.) 
Current Average Price of Rugs and Blankets (Rs./pc) 
Current Average Price of Suitings (Rs. /mtr.) 
Variable Cost of Knitting Yarn (Rs./Kg.) 

Variable Cost of Rugs and Blankets (Rs./pc) 

Variable Cost of Suitings (Rs./mtr.) 

Proposed Annual Advertising Expenditure (Rs. Lakhs) 
Proposed Annual Selling Expenses (Rs. Lakhs) 

Gross Assets in Previous Year (Rs. Lakhs) 

Other Assets in Previous Year (Rs. Lakhs) 

Wages a.id Salaries in Previous Year (Rs. Lakhs) 
Fixed Cost in Previous Year (Rs. Lakhs) 

Opening Inventory (Rs. Lakhs) 

Owners Equity in Previous Year (Rs. Lakhs) 
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DEP : 
DEPRAT : 
IR s 

INVST : 
LTLOAN : 
NIF 

MSHSU s 
IPY s 

IPlffi : 

IPSU s 


TAXIIAT : 
REPAY s 


Cummulative Depreciation till Last Year (Rs. Lakhs) 
Average Depreciation Rate (in fraction) 

Interest Rate (percent) 

Investment in securities (Rs. Lakhs) 

Long Term Loan in Previous Year (Rs. Lakhs) 

Any Additional Investment on Fixed Assets (Rs. Lakhs 
Market Share (in fraction) 

Proposed Annual Increase in Price of Knitting 
Yarn (in fraction) 

Propose! Annual Increase in Price of Rugs and Blank, 
(in fraction) 

Proposed Annual Increase in Price of Suitings 
(in fraction) 

Tax Rate (in fraction) 

Proposed Annual Loan Repayment (Rs. Lakhs) 



CHAPTER VIII 


EXPERIMENTS WITH THE MODEL, RESULTS AND LIMITATIONS ' 


8.1 Selections and Implications of the Scenarios [18 ] s 

The purpose of a scenario is to examine company* s 
operations and objectives within any given environment. In 
selecting scenarios, it is necessary to make some reasonable 
or fairly likely assumption about the company and its environ- 
ment. The development of scenarios is a part of objective- 
setting and decision making process. It provides a means for 
evaluating potential strategies with respect to the company s 
goals in several different but probable futures. Each set of 
strategies can have three possible outcomes : 

a) The company just meets its objectives in all the 
scenarios considered. This suggests that the objectives 
are realistic. 

b) The company fails to meet its objectives in all the 
scenarios considered. This suggests that the manage- 
ment has failed to understand its own operational 
capabilities, it has set unrealistic objectives, it has 
failed to understand its environment or a combination 


of these. 



50 


c) The company fails to meet its objectives in some of 

the scenarios. This suggests that the management has 
set realistic objectives in the scenarios which 
succeeded but that its objectives were unrealistic in 
these scenarios in which it failed. 

We have considered five alternative sets of strategies 
based on the company's realistic assumptions. These lead to 
five different scenarios of future predicted by our model. 

All five scenarios are given in Appendix. Here we are giving 
the aspects of policy on which each scenario is based. 

Summary Tables of Generated Scenarios 


Scenario Pricing Policy 


Inventory Other 

Policy Scheme 


1 Average price of each 

product group increased 
by 8 percent per annum 

2 Average price of each 

product group increased 
by wholesale price index 
of Woollen Textile per 
annum < 

3 Average price of each 

product group increased 
by 8 percent per annum 

4 Average price of each 

product group increased 
by wholesale price 
index of Woollen Textile 
per annum 

5 Average price of each 

product group increased 
by 8 percent per annum 


2 months 

closing 

Inventory 


-do- 


3 months 

closing 

inventory 


— do— 


Investment in 
modernization spread 
over 1983-84 to 
1987-88 plus inc- 
rease in adv. and 
selling commissions. 


-do- 
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8.3 What Actions the Company Should Take s 

After going through the actions and its implications 
on financial performance of the company, as presented in 
Appendix, one can see the considerable effects of the 
pricing policy, for fast growth of the company, the price 
increased by 8 - 10 percent each year seems to be quite 
reasonable. One must note the model does not consider the 
price effects on the sales of suitings and it does not get 
any feedback and resistance from market but the assumption 
regarding the market share of suitings which is the major tool 
for predicting the sales of suitings has been taken after 
proper judgement of the company's plan to cover the market. 

The changes in the inventory levels has some effect 
on the interest charges of the order of 20-30 lakhs which 
may not be crucial for the company's massive capital growth. 

Further, the modernisation plan has different implica- 
tions on the performance. Scenario 5 considers the moderni- 
sation effects in the following fashions 

- The company invests about Rs. 250 lakhs each year 
from the current year 1983-84 for next 5 years. 

- The total sales revenue goes up by about 15 percent. 

- The realisation starts after 2 years of the 
investment. 

- The market share of suiting goes up from 15 percent 
to 17 percent in first 3 years of the realisations 
and 20 percent in rest of the years, due to the 
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drastic improvement in quality of products and 
increasing advertising expenses by 1 percent of the 
sales revenue. 

- Then company can fulfil the demand of the sales 
representatives commission 4 percent instead of 
3 percent from 84-85 onwards. 

After all these what we feel about the future market, 
the quality is one of the demanding factor and this can only 
be achieved through proper modernisation. There are lot of 
benefits from the modernisation and its impacts on the 
changes in the demands of the products and overall perfor- 
mance of the company but due to lack of detailed informations 
we have just incorporated few major changes likely to occur. 

8.4 Direct and Indirect Benefits from this Corporate Planning 
Model i 

The purpose of the model is to provide timely and 
consistent information based on a specific set of assumptions. 
Management is then able to use this information to establish 
realistic goals for the company. 

Management can apply various strategies over which it 
has direct control (price, sales force etc.) and project 
those over which management has only indirect control (sales, 
market share etc.) and evaluate the financial impacts of the 


decisions. 
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Marketing model 


is designed to estimate the future 


size of the market anH mQ wi 4. , 

a mar ket share which may he obtained 

by the company. 


ion model is designed to determine the cost of 

production and inventory level to fulfil the estimated level 
of demand. 


Financial model is designed to exhibit the financial 
impacts of policy assumption of the management. 

The primary benefit to be derived from the use of 
this model is to conduct “what if - experiments i.e. alter- 
native scenarios can be generated in no time reflecting a 
wide variety of different managerial policies and assumptions 
about the external environment in which the company will 
operate. 

8. 5 Some Limitations ; 

This corporate planning model does not attempt to 
predict events which occur discontinuously such as wars, strike 
political events etc. 

Lack of substantial interaction between the model builder 
and management also limits the model ’’s accuracy and credibility 

By its very nature, corporate planning is :a highly 
political process. For this reason it is rather difficult to 
implement an effective planning and modeling system without 
addressing squarely the politics of planning. 
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Complex systems donot contain such clearly defined 
causal nela-fcionships, put contain a multiplicity of interact 
ing negative and positive feedback loops that are often 
interrelated, in a highly nonlinear fashion. 

We expect that future efforts in this direction will 
take care of some of the above limitations. 
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